08-19- '05 28:11 FBOH-Mattingly, Stanger 703-684-1157 T-917 P003/009 F-140 



Serial tto, 10/700,500 ASA-350-07 

AMENDMENTS TO THE CLAIMS 

1-22. (Canceled) 

23. (Withdrawn) A magnetic apparatus comprising: 
a perpendicular magnetic recording medium; and 

a magnetic head including a recording element and a 
reproducing element , 

wherein said magneto-resistance element has a first non- 
magnetic metal layer, a second non-magnetic metal layer, and a 
magneto-resistance effect film formed between the first non- 
magnetic metal layer and the second non-magnetic metal layer, 

said magneto -resistance effect film includes a first 
ferromagnetic layer, a second ferromagnetic layer, and an 
intermediate insulating layer formed between the first 
ferromagnetic layer and the second ferromagnetic layer, and 

said magneto-resistance effect film is arranged so that a 
m tunnel current flows between the first ferromagnetic layer and 
the second ferromagnetic layer through the intermediate 
insulating l^ayer, 

24. (Withdrawn) A magnetic apparatus according to claim 
23, wherein a magnetization direction of said first 
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ferromagnetic layer changes in the presence of a changing 
external magnetic field. 

25. (Withdrawn) A magnetic apparatus according to claim 
23, wherein said perpendicular magnetic recording medium has a 
perpendicular magnetic recording layer comprising Co-Cr. 

26. (Withdrawn) A magnetic apparatus according to claim 
23 , wherein a coercive force of the first ferromagnetic layer 
is smaller than that of the second ferromagnetic layer . 

27. (Currently amended) A magnetic apparatus^ 
comprising : 

a perpendicular magnetic recording medium; and 
a magnetic head including a recording clement and a 
reproducing element arranged to perform reproduction from the 
.. .perpendicular magnetic recording medium , 

wherein said reproducing element has a magnetic - 
resistance element has- including a first non-magnetic metal 
layer, a second non-magnetic metal layer, and a magneto- 
resistance effect film formed between the first non-magnetic 
metal layer and the second non-magnetic metal layer, 
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said magneto- resistance effect film includes a first 
ferromagnetic layer, a second ferromagnetic layer, an 
intermediate insulating layer formed between the first 
ferromagnetic layer and the second ferromagnetic layer, and an 
anti- ferromagnetic layer formed between the second 
ferromagnetic layer and the second non-magnetic metal layer, 
and 

said magneto- resistance effect film is arranged so that a , 
tunnel current flows between the first ferromagnetic layer and 
the second ferromagnetic layer through the intermediate 
insulating layer. 

28. (Previously presented) A magnetic apparatus 
according to claim 27, wherein a magnetization direction of 
said first ferromagnetic layer changes in the presence of a 
changing external magnetic field. 

29. (Previously presented) A magnetic apparatus 
according to claim 27 / wherein said perpendicular magnetic 
recording medium has a perpendicular magnetic recording layer 
comprising Co-Cr. 
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30, (Previously Presented) A magnetic apparatus 
according to claim 27, wherein a magnetization direction of 
said second ferromagnetic layer is fixed by the anti- 
ferrotnagnetic layer which applies a bias magnetic field to the 
second ferromagnetic layer* 

31. (New) In a magnetic apparatus of the type having a 
perpendicular magnetic recording medium and a magnetic head 
arranged to perform reproduction from the perpendicular 
magnetic recording medium, the improvement wherein: 

the magnetic head includes a reproducing element, 
wherein said reproducing element has a magnetic- 
resistance element including a first non-magnetic metal layer, 
a second non-magnetic metal layer, and a magneto-resistance 
effect film formed between the first non-magnetic metal layer 
and the second non-magnetic metal layer, 

said magneto-resistance effect film includes a first 
ferromagnetic layer, a second ferromagnetic layer, an 
intermediate insulating layer formed between the first 
ferromagnetic layer and the second ferromagnetic layer, and an 
anti- ferromagnetic layer formed between the second 
ferromagnetic layer and the second non-magnetic metal layer, 
and 

5 

PAGE 6/9 * RCVD AT 8/19/2005 9:10:25 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/25 * DNIS:2738300 * CSID:703 684 1 157 * DURATION (mm-ss):02-06 



08-19-' 85 20: II FROM-Mattingly^Stanger 703-684-1157 T-917 P007/009 F-148 



Serial No. 10/700,500 ASA-350-07 

said magneto-resistance effect film is arranged so that a 
tunnel current flows between the first ferromagnetic layer and 
the second ferromagnetic layer through the intermediate 
insulating layer. 

32, (New) A magnetic apparatus according to claim 31, 
wherein a magnetization direction of said first ferromagnetic 
layer changes in the presence of a changing external magnetic 
field, 

33. (New) A magnetic apparatus according to claim 31, 
wherein a magnetization direction of said second ferromagnetic 
layer is fixed by the anti- ferromagnetic layer which applies a 
bias magnetic field to the second ferromagnetic layer. 
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